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SHRINK WRAP APPARATUS AND METHOD OF SHRINK WRAPPING
PRODUCTS

Abstract of the Disclosure

— - —

A tunnel for shrink wrapping at least one product includes a
housing having an interior space with a top, a bottom, an entrance and an
exit. A conveyor belt passes through the interior space from the entrance
to the exit. The conveyor belt is substantially unobstructed on upper and
lower sides and includes an opened configuration allowing substantial air
flow therethrough at relatively low velocity, Heaters and air movers are
located above and below the conveyor belt to uniformly heat products
contained in shrink film and moving along the conveyor belt. The shrink
tunnel further includes an adjustable riser member to allow a transverse

section of the conveyor belt to be selectively adjusted in height from

outside the housing.
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SHRINK WRAP APPARATUS AND METHOD OF SHRINK WRAPPING
PRODUCTS

Field of the Invention

i —

The present invention generally relates to packaging

apparatus and methods and, more particularly, to shrink wrapping

apparatus and methods in which a plastic film shrinks tightly around one

or more products.

Background of the Invention

—

Various methods and apparatus have been emploved to
shrink a plastic film about one or more products during an assembly line
packaging operation. The products may be in many different forms and
package configurations. Most notably, these apparatus typical-ly comprise
torced air ovens or other tunnel structures through which a conveyor
passes. The products, which are encased in a loose plastic shrink film

and then placed on the conveyor, pass through the oven or tunnel
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structure. As they are heated, for example, by a forced air system or
other types of heaters, the film shrinks ughtly about the product or
products. The timing is such that the shrink process occurs as the

product or products are traveling from the entrance 1o the exit of the oven

or tunnel.

ldeally, the shrink wrap will uniformly shrink about the outer
surface of the product or products w:th minimal distortion of the film.
However, this is especially difficult with products that have irregular
shapes. With such products, the shrnnk film may contact certain areas of
the outer surface of the product and may not contact other areas of the

outer surface. The problem s further complicated by the fact that many

ovens and tunneis have “hot spots” and “cold spots” due 10 uneven heat
distribution within the oven or tunnel interior. For example, ovens that
use forced air typically introduce the air into the oven interior through a
duct and use various baftles which may be adjustable in an attempt 10
uniformly distribute the heated air throughout the interior aof the oven.
This adjustment procedure is often more of an art than a sclence and,
especially when faced with small production runs, the adjustment process
becomes even more difficult, inefficient, time consuming and therefore
costly. Adjustments must properly balance the temperature, conveyor

speed, and atr flow through the various ducts and baffle structure. Often,

this adjustment process can take up to several hours before achieving

consistent shrink wrapped products of a quality acceptable to the
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customer. As mentoned above, this time consumption is especially
impractical and costly for sinall production runs,

One specific aspect of prior ovens or tunnels which presents
certain problems is the riser bar used to raise a short section of the
conveyor within the oven or tunnel. These riser bars are used to briefly
ift each product during its travel through the oven or tunnel as an aid to
more uniformly distribute and control the bubble or balloon-like effect that
briefly occurs in the shrink film during the shrink wrap process. As the
product 1s briefly lifted off the conveyor at the riser bar location, the
welght of the product s taken off the underlying shrink film. This reduces
or eliminates gnd marks in the film otherwise caused by the conveyor.
Prior rniser bars suffer from two general drawbacks. First, the conveyor
rubs over the riser bar and, eventually, the friction wears down the riser
bar making it less useful and in need of replacement. Second, the riser
bar i1s ot fixed diameter and, therefore, may work effectively only across a
limited variety of product sizes and configurations run through the tunnel.

To address these concerns as well as other concerns in the
shrink wrap field, it would be desirable to provide a shrink tunnel requiring
ittle or no adjustments to be made to achieve high quality shrink
wrapping of a wide range of product configurations and sizes. It would
also be desirable to provide a shrink tunnel having an adjustable riser
member allowing the elevation of a section of the conveyor 10 be changed

In accordance with different product configurations, sizes and weights.
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summary of the Invention

Generally, the invention relates 1o an apparatus for shrink
wrapping at least one product and including a housing having an interior
space with a top, a bottom, an entrance and an exit. The product may or
may not be included in another container or package during the shrink
wrap process. A heater is thermally coupled to the interior space and a
first air mover can be operatively coupled with the interior space and
configured to move air generally around the interior space and through the
open area of the conveyor belt. A conveyor belt passes through the
interior space from the entrance to the exit and preferably comprises an

open contiguration, such as a mesh configuration.

In one main aspect of the invention, an adjustable riser
member is coupled 1o the conveyor belt and is adjustable in height to raise
and lower a transverse section of the conveyor belt. For example, the
transverse section of the conveyor belt may be raised higher for larger
and/or heavier products and may be raised to a lesser extent for smaller
and/or lighter products. For very lightweight products or products which
are mors prone to tip over, the riser member may be adjusted so that the

convevor remains flat, In the preferread embodiment, the riser member is a

bar or shaft extending transverse to the conveyor belt, and optionally
including at least one roller engaging the conveyor belt. As another
desirable feature, the riser member is adjustable from outside the housing
for ease of use by the operator. The conveyor helt is preferably a free

tension belt, 1.e., one that is mounted and maoves under little or no

-4
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tension. This ensures that the belt height may be easily adjusted without
placing the conveyor belt or the riser member under undesirable stress. It
will be appreciated that this feature may be mmcaorporated into any type of
shrink wrap apparatus.

The openly configured conveyor belt is substantially
unobstructed on upper and lower sides thereof as it travels within the
housing. For example, the conveyor belt may be supported by the niser
member or bar extending across one generally central section thereot
transverse 1o the conveyor path and may also be supported by thin
underiying rods.

In accordance with the preferred embodiment, respective
upper and lower heaters are located above and below the conveyor belt
and are constructed generally as assemblies with the air movers which
may comprise fan blades. In another aspect of the invention, the tan
blades have at least substantially no pitch. For that reason, the fans do
not forcefully direct air at the products moving along the conveyor belt
but rather move the air generally uniformly and with relatively low velocity
within the interior space of the tunnel. This helps to ensure that no "hot
spots” or “cold spots” are created within the interior space of the tunnel.

In accordance with another aspect of the invention, the
conveyor belt is positioned closer to a mid-point between the upper heater
and the lower heater than to the upper and lower heaters themselves.
Due to this generally central positioning of the conveyor belt between the

upper and lower heaters, the products mowving along the conveyor belt ace
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more uniformly heated on their upper and lower sides. The same spatial
relationship also preferably exists between the top and bottom walls of
the tunnel housing and the conveyor. This general aspect of the invention
furthers the goal of shrinking the plastic film about the product or

e products without burning the film or producing unacceptable distortions of

the film.

The present invention further contemplates various methods
of shrink wrapping at least one product including the various operations of
the tunnel described hereinabove either taken alone or in any of their

10 various combinations in accordance with the needs of the user.

These and other features, objects and advantages will
become more readily apparent to those of ordinary skill in the art upon

review of the following detailed description taken in conjunction with the

accompanying drawings.

Brief Description of the Drawings

Fig. 1 1s a perspective view of a shrink tunnel constructed in

accordance with the preferred embodiment of the invention.

Fig. 2 is a cross sectional view taken along line 2-2 of Fig. 1.
20 Fig. 3 is an enlarged view of a portion of the cross section

shown in Fig. 2, and illustrating two different positions of the adjustable

riser member.

Fig. 4 is an exploded perspective view 0f one of the air

moverlr and heater assemblies.
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Detailed Description

Figs 1-4 illustrate one preterred embodiment ot the
iInvention, including its several aspects. As shown generally in Fig. 1,
shrink tunnel 10 includes an insulated housing or chamber 12. As shown
further in Fig. 2, insulated housing 12 more specifically comprises end
walls 12a. 12b and top and bottom walls 12¢, 12d. Likewise, side walls
12e, 12f are thermally insulated, although these walls are not shown in
cross section. Each of the walls 12a-f are preferably formed by an
insulating material sandwiched between sheet metal layers. As further
shown in Figs. 1 and 2, shrink tunnel 10 is supported by a frame
structure 14 which may ride on lockable caster wheels 16. A control box
18 is provided for housing heating and motor controls of shrink tunnel 10.
Such controls are canventional and well known to those of ordinary skill
and therefore are not detailed herein. A control panel 20 is provided for

the operator controls.

A conveyor belt 30 is provided and is preferably constructed
with an open mesh-like construction. More specifically, conveyor belt 30
is preferably formed such that it provides at least 80% open area to allow
heated air to pass through during the shrink wrap operation. Housing 12
includes an entrance opening 32 and an exit opening 34 (best shown In

Fig. 2). The entrance and exit openings 32, 34 are obstructed by hgh

temperature flexible covers or flaps 36a, 36b which are slitted to allow
for products (not shown) 1o easily pass through. Covers or flaps 36a,

360 help retain the heated air within the interior of housing 12. A
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centrally located window 33 is provided above the contral panel 20 to
allow an operator to obhserve the proeducts as they pass through tunnel 10
during the shrink wrap process. A second window 40 may also be
provided on the opposite side of housing 12.

More specitically referring to Fig. 2, housing 12 includes an
interior 42 having a top 44 and a bottom 46. Conveyor 30 passes
through interior 42 at a height “C” which 1s closer to the mid-point "M” of
the total interior height “H” than to either the top 44 or bottom 46 of
interior 42, This has been found to provide more even heating of
products traveling through interior 42 on conveyor belt 30 in the present
configuration due especially to the more centralized location of the
products relative 1o the various heaters to be discussed below. As further
shown in Fig. 2, various additional frame members, such as frame
members 14, 54 56 secure the end walls 12a, 12b and top wall 12c¢
together. A top cover 52 is provided as well.

Referring most particularly to Figs. 3 and 4, preferably four
identical air moving units 6Qa, 60b, 60c, 60d are provided with two units
60c, 60d located closely adjacent top wall 12¢ and two units 60a, 60b
located closely adjacent bottom wall 12d as shown in Fig. 2. Lower air
moving units 60a, 60b move air generally in an upward direction through
conveyor 30 and upper air moving units 60¢, 60d move air generally

downwardly toward conveyor 30.

Each air moving unit 60a-d is identical and, therefore only

one air moving unit 60a will be described in detail. As shown in Figs. 3
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and 4, air moving unit 60a includes an electnic motor 62 secured 10
bottom wall 12d with a mounting bracket 64. Electric motor 62 includes
a rotatable output 66 through which it rotates a fan 68 preferably In a
range of 00 to 1500 rpm tor most applications. Located immediately
adjacent to fan 68, i1.e., on the side facing conveyor belt 30, is an electric
heating coil 70 coupled with a conventional heating control unit 72.
Operating together, heating coils 70 maintain a temperature of about
200% to 400 F within interior 42. As shown in Fig. 2, each electric
heating coil 70 may inciude a caover 74 which is open along its side facing
convevyor 30 such that the heat radiating trom each coil 70 is essentially
radiated toward conveyor 30. As with the top 44 and bottom 46 of
interior 42, the upper and lower heaters 70 are positioned so that the
conveyar belt 30 s closer to midpoint “M” than to either the upper
heaters 70 or the lower heaters 70. As best shown in Fig. 4, fan 68
includes a plurality of radially extending fan blades 68a. Fan blades 68a
are preferably flat and contained within vertical planes which extend
radially from the axis of rotation of fan 68. [n this manner, fan blades 68
have at least substantially no pitch. This ensures that fans 68 gently
move the air within chamber interior 42 as opposed to forcefully directing
the air in an upward aor downward direction. This has been found to
brovide for “softer” convection characteristics and improved uniformity ot

temperature, i.e., the elimination of hot and cold spots within chamber

4

interior 42.
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Fig. 2 also illustrates the drive system for conveyor beit 30
generally comprised of a conventional motor and gear assembly 80 which
drives one or more sprockets 82a which are toothed to engage conveyor
belt 30. Pretferably, conveyor belt 30 moves at a speed ot about
10 ft./min. to 120 ft./min. tor most applications. Sprockets 82a and any
additionally necessary circular supports 82b, as shown in Fig. 1, are fixed
for rotation with a shaft 84 which is operatively coupled to motor and
gear assembly 30 for rotation by same. This coupling may, for example,
be through a belt drive or chain drive, or the output of motor and gear
assembly 80 may be directly coupled with shaft 84. In addition, any
suitable drive system may be used other than a motor and gear drive
assembly. in one advantageous aspect of the invention, conveyor belt 30
is a free tension belt which 1s under little or no tension during use. That
is, conveyor belt 30 hangs freely from sprockets 82a and rotating
supports 82b (Fig. 1). Thus, as discussed below, a riser bar assembly 30
may be used to raise and lower belt 30 within chamber interior 42
without generating undesirable forces and stress on belt 30 or on the riser
bar assembly 90.

Adjustable riser bar assembly 90 is used to raise and lower 8
desired transverse section of conveyor belt 30 within chamber or housing
interior 42 as shown in Figs. 2 and 3. Raising and lowering a transverse
section of belt 30 helps to ensure higher quality shrink wrapping of
packages and/or product containers, and the height adjustability provided

by this mvention allows a wider range of package and product container

.10-
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sizes and contigurations 10 be shrink wrapped in the same tunnel with
more uniform, higher quality results. As best shown in Fig. 3, rniser bar
assembly 90 specifically comprises a pivoting support 32 which rotates
trom the position shown in solid lines to the position shown in dashed
lines about a pivot rod 94, Pivot rod 94 is supported for rotation in a slot
96Ga of a stationary support plate 86. Stationary support plate 96
includes an additional slot 96b which may be used when conveyor belt 30
s moving in the opposite direction. Although not shown, there is a

similar pivotr and support assembly on the opposite side of conveyor belt

30.

A riser bar actuating rod 98 is coupled 10 a ink 100 by a
nivot 102. Link 100 is further coupled to pivoting support 92 by a
second pivot 104. At least one roller or bearing 106 is coupled to a shaft
(not shown) which is coupled to and coaxial with pivot 104. Multiple
rollers 106 may be provided at spaced locations across the width of
conveyor belt 30 for supporting belt 30 while providing as little
abstruction to the flow of air at that location as possible. One or more
rollers 106 provide reduced friction as conveyor belt 30 passes over them
and briefly elevates. At this location, a product (not shown) which is
encased in a shrink wrap film is also briefly elevated such that the bubble
which is created by the heated shrink wrap film during the shrink wrap
process is more uniformly distributed about the product or its particular

package configuration, This helps ensure that the shrink wrap film itseli

.11-
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1Is more evenly heated and therefore subject to less distortion and more
uniform shrinking of the shrink film.

Adjustable riser bar assembly 90 allows a transverse
section of the conveyor belt 30 1o be elevated to different hetghts within
a predetermined range by moving actuating rod 98 back and forth in the
direction of arrow 110 as shown in Fig. 3. To accommodate most
applications, the height adjustment may be in the range of O to 1",
When moved to the right, actuating rod 98 rotates pivot support 92 in the
direction of arrow 112 to the position shown in dashed lines. Thus, the
two extrerne positions are shown in Fig. 3 with the solid line depiction of
support 92 and roller 106 illustrating the highest elevation of conveyor
belt 30 and the dashed line depiction showing roller or rollers 106
completely disengaged from conveyor belt 30. Higher elevations tend to
be useful for shorter, heavier products. In the disengaged position of
roller 106, convevor belt 30 is maintained completely planar during s
travel through interior 42. This position is useful, for example, when the
nroducts are prone to tip during elevation by the riser bar, or for very
lightweight products which will be elevated by the shrink film bubble
formed during the process and, therefore, do not need to be elevated by
any additional structure. Preferably, actuating rod 98 extends 1o the
exterior of housing 12 such that it may be operated to raise and lower
conveyor belt 30 without the necessity of the operator reaching nto
chamber interior 42. Actuating rod 98 is secured in the desired position,

thereby securing the height of convevor belt 30 at the desired elevation,

-1 2-
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by a suitable retaining assembly also located outside of interior 42, such
as a clamping structure (not shown). 1t will be appreciated that such a
retaining assembly or device would simply prevent any further linear
motion of actuating rod 98 in opposite directions indicated by arrow 110
(Fig. 3).

While the present invention has been illustrated by the
description of various embodiments thereof, and while the embodiments
have been described in considerable detaif, it is not intended to restrict or
i any way hinmit the scope of the appended claims to such detail.
Additional advantages and modifications will readily appear to those
skilled in the art. The invention in its broader aspects is therefore not
limited to the specific details, representative apparatus and methods and
iflustrative examples shown and described. Accordingly, departures may

be made from such details without departing from the scope or spirit of.

applicants’ general inventive concept.
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WHAT IS CLAIMED IS:

1. Apparatus for shrink wrapping at least one product, comprising:

a housing having an interior space with an entrance and an exit;

a conveyor passing through the interior space along a path from the entrance to

the exit;
a heater thermally coupled to the interior space; and
an adjustable riser member coupled to the conveyor, the riser member

adjustable in height to allow a section of the conveyor to be raised and lowered within

the interior space.

2. The apparatus of claim 1, further comprising:

an air mover operatively coupled with the housing and configured to move air

within the interior space.

3. The apparatus of claim 1, wherein the adjustable riser member engages an

underside of the conveyor.

4, The apparatus of claim 1, wherein the conveyor is a free tension conveyor belt.

5. The apparatus of claim 1, wherein the riser member is a bar extending

transverse to the path of the conveyor.

14
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6. The apparatus of claim 1, wherein the height of the riser member is adjustable

from outside the housing.

/. The apparatus of claim 1, wherein the riser member includes at least one roller

engaging an underside of the conveyor.

8. A method of shrink wrapping at least one product contained in a heat shrinkable
film, comprising:
conveying the product into an interior of a housing on a conveyor having at least

a portion thereof located between an entrance and an exit of the interior;
heating the heat shrinkable film to shrink the film around the product; and

adjusting the height of a section of the conveyor between the entrance and the

exit.

9. The method of claim 8, wherein the conveyor further comprises a free tension

conveyor belt and conveying the product further comprises:

conveying the product on the free tension conveyor belt.

10.  The method of claim 8, wherein adjusting the height further comprises:

changing the vertical position of a riser member supporting an underside of the

CONVeyor.

15
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11.  The method of claim 8, wherein adjusting the height further comprises:
changing the vertical position of at least one roller supporting an underside of

the conveyor.

12.  The method of claim 8, wherein adjusting the height further comprises:

adjusting the height from outside of the housing.

13. A tunnel for shrink wrapping at least one product, comprising:

a housing having an interior space with a top, a bottom, an entrance and an exit;

a conveyor belt passing through the interior space from the entrance to the exit,
the conveyor belt having an open mesh structure and being substantially unobstructed
on upper and lower sides thereof in its travel from the entrance to the exit;

a first heater thermally coupled to the interior space;

an adjustable riser member coupled to the conveyor, the riser member
adjustable in height to allow a section of the conveyor to be raised and lowered within
the interior space; and

a first air mover operatively coupled with the interior space and configured to

move air uniformly within the interior space.
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